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Module 2.
How are wetlands identified and classified?

Wetland types
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What types of wetlands are there?

• Emergent

• Scrub/Shrub

• Forested

However

Cowardin et al. 1979

This is actually much more complicated:
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This is actually much more
complicated:

• Marine Systems

• Estuarine Systems

• Riverine Systems

• Lacustrine Systems

• Palustrine Systems

Palustrine Wetlands

PFO1= Palustrine Deciduous Broad-
Leaved Forested Wetland
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Modifiers

National Wetland Inventory Map

E2EM1P = Estuarine Intertidal
Emergent Persistent
Irregularly Flooded

PFO6/3F= Palustrine Forested
with Deciduous and
Non-Deciduous
Species, Semi -
Permanently Flooded

P0WHx = Palustrine Fresh Open
Water Permanently
Flooded Excavated
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Forested & Scrub-Shrub Wetlands

1. Broad-leaved deciduous

2. Needle-leaved deciduous

3. Broad-leaved evergreen

4. Needle-leaved evergreen

5. Dead

6. Deciduous

7. Evergreen

Leaves

Broad-leaved

Needle-leaved

Deciduous

Evergreen
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Forested & Scrub-Shrub Wetlands

1. Broad-leaved deciduous

2. Needle-leaved deciduous

3. Broad-leaved evergreen

4. Needle-leaved evergreen

5. Dead

6. Deciduous

7. Evergreen

Wetland
delineation
What does a delineator look for?
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Corps of
Engineers
Wetland
Delineation
Manual

h
tt

p
:/

/e
l.

er
d

c.
u

sa
ce

.a
rm

y.
m

il
/e

lp
u

b
s/

p
d

f/
w

lm
an

8
7.

p
d

f

Definition

Wetland: Those areas that are inundated or saturated

by surface or ground water at a frequency and duration

sufficient to support, and that under normal

circumstances do support, a prevalence of vegetation

typically adapted for life in saturated soil conditions.

Wetlands generally include swamps, marshes, bogs, and

similar areas.
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Factors That InfluenceWetland Ecology (Hydrology, Soil
Development, Biological Responses) Primarily Derive from the

HydroGeoMorphology

Climate

Parent
material

Topographic
relief

Organisms

Time

Vegetation

The prevalent vegetation consists of macrophytes that are

typically adapted to areas having hydrologic and soil

conditions described (in a) above. Hydrophytic species,

due to morphological, physiological, and/or reproductive

adaptation(s), have the ability to grow, effectively

compete, reproduce, and/or persist in anaerobic soils

conditions
Non-

Hydrophytic
Hydrophytic
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Soil

Soils are present and have been classified as hydric, or

they possess characteristics that are associated with

reducing soil conditions.

Hydric
Non-

Hydric

Hydrology

The area is inundated either permanently or periodically

at mean water depths ≤ 6.6 ft, or the soil is saturated to 

the surface at some time during the growing season of

the prevalent vegetation.

Yes Hydrology
No Hydrology
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Investigations

Desk
Review

Field
Investigation

Wetland
Delineation
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Desk Review

Desk Review

• Topographic maps (USGS)

• Aerial photographs (Locality/Google)

• Soil maps (USDA/NRCS)

• National Wetland Inventory Map
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Field Investigations

Vegetation
Wetland Plants
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Useful Classifications for ESC
and SWM

Wetland species classification:

Obligate (OBL) almost always in wetlands (≥ 99%)

Facultative Wet (FACW) usually occur in wetland (67-99%

Facultative (FAC) can occur in wetland and upland (33-67%)

Facultative Upland (FACU) usually occur in upland (1-33%)

Upland (UPL) almost always in uplands (≤ 1%)

How can some plants deal with wet
conditions and others cannot?

Physical adaptation

Physiological adaptation
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Examples of some Physical
Adaptations

Buttressed trunk Floating leaves

Pneumatophores Hypertrophied lenticels

Adventitious roots Multitrunks/stooling

Shallow root system

Buttressed trunk
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Pneumatophores

A specialized root that grows
upwards out of the water or
mud to reach the air and obtain
oxygen for the root systems of
trees that live in swampy or
tidal habitats. The “knees” of
mangroves and the bald cypress
are pneumatophores. Also
called air root.
(The American Heritage Science Dictionary)

Adventitious roots
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Adventitious
roots

Shallow Root Systems



1/26/2016

19

Floating leaves

Hypertrophied lenticels
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Multitrunks/Stooling
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State of VIRGINIA 2014 Wetland
Plant List Eastern Mountains

and Piedmont

Atlantic and Gulf
Coast Plain

http://vaplantatlas.org/

Lycophytes &
Pteridophytes

• Ferns

• Ground
pines

Gymnosperms

• Pines

• Cedars

• Hemlocks

Monocots

• Grasses

• Rushes

• Sedges

• Lillies

Dicots

• All flowering
plants

Bryophytes

• Mosses

• Lichens
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What’s in a name?

Pinus virginiana Miller?

Botanical name

Common name(s)

Habitat

Native status

Hydric Soils

Soils
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Definition of a Hydric Soil

A hydric soil is a soil that formed under conditions of
saturation, flooding, or ponding long enough during
the growing season to develop anaerobic conditions
in the upper part.

Hydric soils
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What happens to soils when they
are flooded?

• They become anaerobic … or O2 depleted

• O2 = energy so microorganisms need to get energy

elsewhere

• Energy is most easily supplied by iron (Fe) and

manganese (Mn) in the soil some by Sulfur (S)

What happens to soils when they
are flooded?

• Fe3+ Fe2+ & Mn4+Mn2+

• Red color grey & invisible black concretions

• Sulfur (SO4
2- , protein, etc.) H2S
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Remember? Definition of a Hydric
Soil

A hydric soil is a soil that formed under conditions of
saturation, flooding, or ponding long enough during
the growing season to develop anaerobic conditions
in the upper part.

Definition of a Hydric Soil
• How long does it take to “develop anaerobic conditions”?

– as little as 2 days in a lab, possibly in as little as 1 week in the
field

• The “upper part”:

– the major portion of the rooting zone, usually 6 to 12 inches

• “formed under conditions of”

– that artificial drainage does not alter hydric soil status.
However, it can alter soil properties:

• less organic matter

• compaction

• shift microbial populations

• change pH and salinity
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What happens to soils when they
are flooded?

• Fe3+ Fe2+ & Mn4+Mn2+

• Red color grey & invisible black concretions

• Grey soils
• Oxidized (red) root channels (redox concentrations)
• Mottled look

Some Examples (but do not d.i.y.!)

Oxidized root zones/mottling Mn Concretions
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Munsell Soil Color Charts

Typical Colors of Mineral Hydric
Soils

1987 ACOE Manual
definition

• Matrix chroma of 2 or
less in mottled soils.

• Matrix chroma of 1 or
less in unmottled soils.

• Measured immediately
below the A-horizon or
at 10 inches, whichever
is shallower.

On the left a hydric soil with characteristic “gray” colors (Chroma
<2), on the right a nearby upland soil with characteristic
“brown” colors.
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Hydrology
Inundation

Overland and Throughflow:
Convergent landscapes

Throughflow

Runoff

Infiltration
Percolation

Potential hydric soil
zone

Modified from Pennock et al., 1987

Wetlands are an expression of
water on the landscape
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Wetland Hydrology

Need: Periodically inundated or have saturated soil

conditions some time during the growing season

An area has wetland hydrology if it is inundated
or saturated to the surface continuously for at
least 5% of the growing season in most years
(50% probability of recurrence). These areas are
wetlands if they also meet hydrophytic
vegetation and hydric soil requirements.

Wetland Hydrology
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Wetland Hydrology … How?

• Stream gage information
• Field observations

• Visual observation of inundation
• Visual observation of saturation
• Water marks
• Drift lines
• Sediment deposition
• Drainage patterns



1/26/2016

31

Visual Observation of Saturation

Standing water in
pit within 12”, or
entering the hole
from <12”

Water Marks
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Drift Lines

Sediment Deposition
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Drainage Patterns

Other signs of hydrology
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Other Factors that Influence
Hydrology

• Location in the landscape
– depressions, drainage ways, shorelines, and flats are generally the

wettest parts of the landscape

• Proximity of bedrock or impermeable soil layers
– shallow bedrock or slowly permeable soil horizons may perch water

near the soil surface

• Soil texture and drainage
– fine-textured soils drain more slowly and retain water longer than

coarser soils

• Plant cover
– type of cover affects the rate of water loss through transpiration


